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Preface

This document is a revised version of FEMA 85, Manufactured Home Installation in
Flood Hazard Areas, which was published in September 1985. Since the original
publication, there have been significant improvements in the methodology of siting of
homes, calculations of design loads, and manufactured home foundation design and
installation techniques.

FEMA 85 has been updated to reflect the guidance from the most current codes and
standards. Pre-engineered foundation designs that incorporate pier and ground anchor
systems, based on results from a series of first-of-its-kind saturated and dry soil anchor
tests, are also included along with associated cost information. The anchor tests were
conducted with the support of the Manufactured Housing Institute (MHI), Manufactured
Housing Research Alliance (MHRA), and some manufacturers of manufactured housing.
A detailed example, showing step by step procedures on how to design a foundation for a
manufactured home, is also included.
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Chapter 1:
Introduction

FEMA, a division of the Department of Homeland Security, first
published Manufactured Home Installation in Flood Hazard Areas
(FEMA 85) in 1985. The manual provided technical guidance concerning
installation methods designed to make manufactured homes more resistant
to flood and wind forces. Since the publication of FEMA 85, changes have
occurred in construction practices and materials, and in regulatory
requirements that govern manufactured home installation, mainly in
response to an increase in knowledge about the performance of buildings
in natural hazard events. As a result, much of the information in the 1985
manual has become outdated.

This new version of FEMA 85 provides updated information and
expanded technical guidance based on the performance of manufactured
homes in flood and wind events that have occurred since 1985,
technological improvements that affect manufactured home foundation
design and installation, and the requirements of successful state and local
regulations.

1.1 Purpose and Scope of the Manual

This manual is intended for use by homeowners, manufactured park
owners, public officials, construction professionals, designers, architects,
and engineers. Like the original manual, this updated FEMA 85 primarily
focuses on the installation and foundation requirements for manufactured
homes installed in floodplains and in communities participating in the
National Flood Insurance Program (NFIP).

Additional technical information provided in this manual includes:

' Guidance on the NFIP and U.S. Department of Housing and
Urban Development (HUD) installation regulatory requirements

I Technical guidance on siting and installation of manufactured
homes, covering issues of terrain, infrastructure, natural hazards
(flood, wind, and earthquake), and soil

I Best practices procedures

f  Anchor testing results

{ Foundation performance criteria
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I Pre-engineered foundation systems with benefit/cost calculations

Flowcharts, checklists, maps, formulas, and details are provided
throughout the manual to help the reader understand the issues that must
be considered when installing a manufactured home in a floodplain.
Examples are also presented to demonstrate decisions and calculations
designers must make to reduce the potential damage to manufactured
homes from natural hazard events. In addition to FEMA 85, FEMA
publishes many guides that may be applied to manufactured housing for
various natural hazards. A list of these references can be found in
Appendix A.

With its broader and more comprehensive scope, this manual should prove
to be an invaluable aid in the siting and installation of manufactured
homes. The manual is organized into 13 chapters, each covering a
different aspect of manufactured housing in the United States today:

Chapter 1 presents an introduction to the manual and a historical overview
of local, state, and Federal regulations that affect the design, construction,
and installation of manufactured homes.

Chapter 2 discusses the characteristics of a manufactured home, the types
of foundations used, and conventional installation techniques.

Chapter 3 covers current and anticipated regulatory requirements
pertaining to the installation of manufactured homes in flood-prone areas.
Local, state, and Federal requirements are discussed, including local and
state building codes.

Chapter 4 discusses issues that must be considered in the siting of
manufactured homes in or near floodplains.

Chapter 5 describes natural hazards that must be considered in site
selection, foundation design, and installation of manufactured homes. The
discussion covers flooding, including the special hazards associated with
coastal flooding (e.g., storm surge, velocity flow, and wave impact), high
winds, and seismic events. The combined effects of multiple hazards are
also covered.

Chapter 6 discusses the geology and hydrology of soils and their effects on
manufactured home foundation systems. Soil characteristics and the
behavior of saturated soils are covered, and soil testing criteria are
recommended for manufactured home installation.

Chapter 7 covers ground anchors used in conjunction with manufactured
home foundations, including the results of laboratory and field tests of
anchor performance in saturated soils.

Chapter 8 recaps siting issues presented in Chapter 4 and presents methods
for mitigating flood hazards (e.g., elevation, relocation).
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Chapter 9 describes different types of foundation systems, including their
performance, installation procedures, maintenance requirements, possible
modifications, and costs. Systems discussed include pier and tripod
systems that incorporate ground anchors, braced piers and piles, slabs,
crawlspaces, and proprietary systems.

Chapter 10 presents generic designs for pre-engineered foundations for the
installation of manufactured homes in flood zones designated A, AE, Al-
A30, A0, or AH on an effective FEMA Flood Insurance Rate Map
(FIRM). Criteria are presented regarding maximum flood depth, flow
velocity, wind speed, and seismic force.

Chapter 11 presents foundation systems that fall outside of the criteria
specified for pre-engineered foundations in Chapter 10. Mandatory design
criteria, performance requirements, and best practice recommendations are
presented.

Chapter 12 discusses additional design considerations concerning
attachments to manufactured homes (e.g., decks, carports, and porches),
jacking-up of the home, utility services, and access and egress.

Chapter 13 presents itemized and total expected costs for installed
foundation systems as established by the Oversight Committee. Costs for
site preparation, earth fill, installation, anchors, and jacking are considered.

Appendixes A - G contain a bibliography, a list of Federal and state
contacts, sources of flood information, a list of NFIP definitions, acronyms
and abbreviations, pre-engineered foundation designs, and example
calculations, respectively.

1.2 Background

1.2.1 Manufactured Homes in the United States

Manufactured homes fill a demand for affordable housing in many parts of
the United States. In 2001, the Manufactured Housing Institute (MHI)
reported that the industry shipped out 193,120 homes with the average
price of a manufactured home being $48,800. Single section homes had an
average price of $30,700, and double section homes had an average price
of $55,100. The 2000 Census Bureau’s figures show that 67 percent of
new manufactured homes were located on private property and 33 percent
of new homes are located in manufactured housing communities. The
2000 Census also estimated that 8.6 million households nationwide live in
manufactured homes. The average household size is 2.4 people. That
means about 20 million people, close to 8 percent of the U.S. population,
live in manufactured homes nationwide. About 25 percent of the
manufactured homes are located in three states (Florida, California, and
Texas).
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1.2.2 Performance of Manufactured Homes in
Wind and Flood Events

1.2.2.1 Performance of pre-1994 Manufactured Homes

In 1992, Hurricane Andrew struck Dade County, FL and destroyed 97
percent of the manufactured homes in its path. The manufactured homes
structures, cladding, and accessories were observed to break up under the
hurricane wind forces. As a result of this devastating damage, in 1994,
HUD adopted new stringent structural resistance guidelines for the
construction of manufactured homes to be placed in HUD wind zones II
and III. Further provisions regarding wind-resistant doors and windows
are required for manufactured homes built after January 17, 1995. These
guidelines only address manufactured housing construction and not the
installation of the homes.

After Hurricane Georges traveled through Monroe County, FL, in 1998,
the FEMA Building Performance Assessment Team (BPAT) reported on
the successes and failures of manufactured housing. Most of the observed
damage during the BPAT occurred to homes placed before Monroe
County had adopted the NFIP regulations that require that new and
substantially damaged manufactured homes located in Special Flood
Hazard Areas (SFHAs) be elevated to the base flood elevation (BFE) and
anchored to resist flotation, collapse, or lateral movement.

Most of the flooding damage caused by Hurricane Georges observed
in the manufactured homes constructed before 1994 can be attributed
to lack of adequate elevation, the use of unreinforced piers (dry-
stacked blocks) in high flood flow areas, inadequate anchoring, and
failure of attached site-built additions (see Figure 1-1). Anchoring
failures problems observed in installations include poorly attached
anchors, lack of corrosion-resistant materials, homes not anchored
tightly against support piers, and improperly attached tie-down straps.
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Figure 1-1. Pre-1994 manufactured home that
experienced substantial flood and wind damage.

1.2.2.2 Performance of post-1994 Manufactured
Homes

The lessons learned from Hurricanes Andrew and Georges have resulted
in manufactured homes being built stronger and installed more solidly;
these homes are thus able to better resist extreme loading, in particular
wind and flood loads.

Figure 1-2 shows the successful reinforced masonry pier foundation of a
manufactured home installed after 1994. The manufactured home at
Cudjoe Key in the Florida Keys (Monroe County), built to the 1994
standards, survived Hurricane Georges and suffered only cosmetic damage
caused by flying debris (see Figure 1-3).

Figure 1-2. Reinforced masonry pier foundation
system under a manufactured home installed after
1994 that performed well.
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Figure 1-3. Manufactured home at Cudjoe Key, FL,
built and installed prior to 1994 survived Hurricane
Georges with only cosmetic damage (photo from the
Florida Manufactured Home Association web site).

Federal, state, and local governments and the manufactured home industry
have strived to institute construction practices and regulations to increase
the safety of manufactured homes in natural hazards. The following list
summarizes regulations and activities that have been passed or are in the
process of being developed to help minimize the damage to manufactured
homes from natural hazards.

' On July 13, 1994, HUD adopted new stringent structural
resistance guidelines for the construction of manufactured homes
to be placed in HUD wind zones II and III. Further provisions
regarding wind-resistant doors and windows are required for
manufactured homes built after January 17, 1995.

f Several states and localities (like Florida and North Carolina) have
strong installation standards, which include requiring
manufactured homes to meet model or standard building code
requirements; the adoption of NFIP regulations; a manufactured
home installer education, testing, and certification program for
HUD homes; and aggressive inspection programs to ensure proper
installations.

f  Section 605 of the Act (42 U.S.C. 504) requires the Secretary of
HUD to establish and implement a national manufactured housing
installation program by December 27, 2005. This installation
program must include installation standards, the training and
licensing of manufactured home installers, and the inspection of
manufactured home installations. HUD’s program will be
implemented in any state that does not have its own program,
which includes all three of the above components, established by
state law. Further, a state’s adopted standards must equal or exceed
the protection provided by HUD’s national installation program to
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be exempted. More information on the development of this new
program can be found at www.hudclips.org.

The National Fire Protection Association (NFPA) has developed
NPFA 501, Standard on Manufactured Housing, a consensus
developed document that incorporates HUD’s requirements
regarding the “manufacturing” of manufactured homes into a
national standard. NFPA is also developing NFPA 225, Model
Manufactured Home Installation Standard, which will, in adopted
areas, govern “installation” of manfactured homes.
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Chapter 2:
Manufactured Homes

2.1 Manufactured Home Characteristics

A manufactured home refers to a home or dwelling that is not “site-built,”
but that is built off site. These homes are trucked to and installed at a site.
Since 1976, manufactured homes have been built in accordance to the
HUD’s Federal Manufactured Home Construction and Safety Standards;
this legally distinguishes manufactured homes from factory-built
“modular” homes as well as from “site-built” homes.

The definition of a manufactured home, according to 24 CFR Part 3280 is:

“a structure that is transportable in one or more
sections. A manufactured home in the traveling mode,
is eight body feet in width or forty body feet or more in
length, or, when erected on site, is three hundred twenty
or more square feet. It is built on a permanent chassis
and designed to be used as a dwelling with or without
permanent foundation when connected to the required
utilities, and includes the plumbing, heating, air-
conditioning, and electrical systems contained therein.
Additionally HUD defines a manufactured home to
include calculations, which are used to determine the
number of square feet in a structure. This will be based
on the structure’s exterior dimensions measured at the
largest horizontal projections when erected on site.
These dimensions will include all expandable rooms,
cabinets, and other projections containing interior
space, but does not include bay windows. The
manufactured home mechanical and electrical systems
are completely built into the manufactured home during
construction.”

2.1.1 Manufactured Home Support Systems

Manufactured homes are built like truck trailers, with a wheel-supported
longitudinal chassis supporting a box. The support system is also the
system to transport the manufactured home from the factory to the site.
The system should be designed and constructed as an integrated, balanced,
and durable unit.

Because the manufactured home will be transported by a vehicle for only a
short period of time, the practice is not to invest in a heavy duty chassis
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like a truck, but to rely on the shell of the home to carry some of the load.
It is possible to design the shell of the home to support itself without the
double beam chassis under the floor.

An emerging trend is the use of integrated floor systems. In these systems,
the floor joist and the chassis are integrated into one structure. There are
two predominant types of integrated floor systems: steel reinforced
perimeters (Figure 2-1) and steel floor beams incorporated into the floor
trusses (Figure 2-2). The steel reinforced perimeter system consists of a
steel frame that continues around the perimeter of the home and the floor
joists run between the steel members, transferring the weight of the home
to the steel perimeter members.

2.1.2 Chassis Support System

Currently the most common support system for manufactured homes is the
chassis system. The traditional chassis system consists of two longitudinal
10-inch to 12-inch I-beams that serve as the main supporting members for
a manufactured home (see Figure 2-1).

[This comes from FEMA 85, page 3.]

Figure 2-1. Traditional chassis system.

The chassis consists of the undercarriage wheel assembly and towing hitch
assembly. The floor joists are structural members of the chassis. Two
longitudinal I-beams complete the chassis/floor system. The minimum
distance between the main chassis beams are:

Manufactured Home Beam Spacing
Width

12 feet nominal 6 feet — 3 inches
14 feet nominal 6 feet — 10 inches
16 feet nominal 8 feet — 0 inches




The chassis of a manufactured home, under the Federal Manufactured
Housing and Construction Safety Standards, is not permitted to be
removed.

According to HUD, the chassis shall be designed to sustain the following
loads:

I Dead load from the manufactured home
A minimum of 3 pounds per square foot (psf) floor load

' Superimposed dynamic load resulting from highway movement,
but not to exceed twice the dead load

2.1.3 Integrated Support System

An emerging trend is the use of integrated supporting systems to
support the manufactured home. There are two predominant types of
integrated floor systems: steel reinforced perimeters (see Figure 2-2)
and steel floor beams incorporated into the floor trusses (see Figure 2-
3). The steel reinforced perimeter system consists of a steel frame that
runs around the perimeter of the home and the floor joists run between
the steel members, transferring the weight of the home to the steel
perimeter members.

[Figure is from HUD’s publication: Manufactured Home
Producer’s Guide to the Site-Built Market (page 13).]

Figure 2-2. Steel reinforced perimeters.

2.1.4 Envelope Construction

The floor decking material, which is attached to the floor joists, is usually
wood particleboard or plywood. The manufactured home walls are
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constructed using wood studs with the exterior of the home generally of
aluminum or wood siding. The roof/ceiling system is constructed using
prefabricated roof trusses and a metal or wood/shingle exterior.

The envelope construction of manufactured homes is very similar to those
of conventional site-built construction. These construction features include
floor joists located at 16 inches apart center to center; and exterior stud
walls, plywood sub-flooring, and roof rafters at 24 inches apart center to
center. The features also include insulation, vapor barrier, gypsum wall
and ceiling board, exterior roof and wall sheathing, doors and windows,
and other finishing materials found in a site-built home.
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[This figure is from FEMA 85, page 3. Requested an updated figure from
MHI.]

Figure 2-3. Steel floor beams incorporated into floor trusses.

2.1.5 Double Section

A double section refers to a manufactured home that is constructed from
two single units and is, therefore, generally twice as wide as the normal
12- to 16-foot wide single unit. The design and construction of the
chassis/floor system is comparable to the single section units. The double
section is transported as two separated units and the open sections of the
units are protected by a plastic barrier (see Figure 2-4). The sections are
then attached at the site. The line where the two sections come together is
called the marriage line. Marriage beams, beams joists, and walls are
properly aligned and connected on site. The roof, walls, and floor along
the marriage line must be properly aligned, sealed, and supported.
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[Try to locate a photo of a double section being transported with one
side covered with plastic.]

[Figure is from HUD’s publication: Innovations at the Cutting Edge —
New Ideas in Manufactured Housing (page 43)]

Figure 2-4.

2.2 Types of Foundation Systems

A foundation system is all the component(s) used to support and anchor a
manufactured home and secure it to the ground. Existing guidance from
HUD on the design of foundation systems is found in HUD -007487,
Permanent Foundation Guide for Manufactured Housing.

Some of the conventional common types of foundation systems used to
support a manufactured home located in a non-flood-prone region are:

I Piers and ground anchors
Crawl space

Slabs

Basements

Elevated foundations

= —a —a _—a

2.2.1 Piers and Ground Anchors

This is the most common type of foundation system. Piers are installed
under the main beam of the home sections, under the mating line of multi-
section homes and at locations designated by the home manufacturer. Piers
help to support the home and the anchors are used to hold down a home
and resist wind uplift forces.
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Examples of common type of piers include steel jack stands, hollow core
concrete masonry blocks with open cells stacked vertically, and pyramid-
shaped open steel frames with a base plate and an adjustable rod at the
apex.

Auger-type (screw-in) type anchors are the most common anchors used to
hold down the home and to resist wind uplift forces. The auger is attached
to the home I beams by steel straps. Stabilizer plates are used to improve
the overall structural performance of the system.

The advantages of this system are that it adapts easily to the site
conditions, does not require a great deal of dimensional precision, and
goes into place very quickly. Compared to the other systems, this system
has the lowest initial cost and the shortest installation time. In some
instances, unless the anchors are encased in concrete, Federal agencies do
not consider the use of pier and ground anchor support systems a real
property foundation.

2.2.2 Crawl Spaces

In this system, the home is supported by a load bearing perimeter
foundation wall resting on elevated footing with economical piers or posts
supporting the chassis and the ridge beam at designated points. The wall is
constructed with conventional building material (e.g., poured concrete,
concrete block, or treated wood). Attachment of the floor joists to the
foundation wall provides the home’s resistance to horizontal and uplift
forces.

Some considerations in using this system include:

{  This system must be precisely measured and constructed before
the home is delivered to the site.

I The manufacturer must provide a foundation ready floor chassis
system.

Typically, a crane will be needed to move the home to the
foundation.

' Working conditions under the home are often cramped and dark.
This is potentially a problem for utility hookups and repairs.

The cost of this system is more expensive than the pier and ground anchor
system. This system could be expected to meet all the conditions for a real
property foundation.
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2.2.3 Slabs

In this system, a thin concrete slab, insulated or uninsulated, supports the
home on top of the earth. Unlike site-built construction, the slab is not part
of the home floor. The slab acts a platform for the home.

The home is permanently attached to the foundation through the use of
anchors embedded in the concrete, welded or bolted connections between
the chassis, and permanent piers. Like the crawl space system, hollow-core
concrete blocks can be used as perimeter load bearing walls. For this
reason, the slab must be designed to withstand concentrated loads from the
piers as well as distributed loads from the perimeter walls.

The advantage of this system is that it is relatively low cost; however, one
of the disadvantages of this system is that it is not suitable for sloping lots,
and it would be necessary to excavate to a level site.

2.2.4 Basements

A basement is both a support system for the manufactured home and an
addition to the livable space of the home. Basements can be built partially
or entirely above ground.

If the manufactured home has a chassis support system, the basement will
probably have heavy steel cross beams to transfer the loads from the home
to the basement walls, and columns in the center of the basement for
marriage line support. If the manufactured home has a integrated floor
system, the home will be supported at the perimeter and centerline wall,
eliminating the need for heavy steel cross beams to transfer the loads.

Basements demand extreme care in their construction. The outside wall
cannot be longer or wider than the floor of the manufactured home.
Disposal of excavated soil can present a problem.

2.2.5 Elevated Foundations

A manufactured home sited in a floodplain area must be located on an
elevated foundation. One of the basic flood mitigation methods for
floodplains is to elevate the structure above the floodwaters. Elevating
manufactured homes can be done with the use of earth fill or structural
systems. Earth fill is used to elevate the ground beneath the manufactured
home to above flood levels so that conventional foundations and
installation methods may be used (see Figure 2-5).

Structural systems that have been employed to elevate manufactured
homes include reinforced masonry and concrete piers (see Figure 2-6),
reinforced masonry or concrete perimeter walls (see Figure 2-7), and
timber piles/posts (see Figure 2-8),. Posts are made of wood, steel, or
concrete and set in holes that are either dug by machine or hand. Piles are

2-7



hammered, jetted, or augered in place. These structural systems are
designed to resist expected flood, wind, and seismic forces while
mitigating flood damages by elevating the home above the anticipated
flood level.

Figure 2-7. Reinforced masonry perimeter wall foundation.

2-8



Figure 2-8. Timber pile foundation.

2.3 Conventional Installation

Installation of the manufactured home requires placement on a foundation
system and connection to the required utilities. Conventional
manufactured home foundation system installations involve supporting the
manufactured home with piers (typically dry-stacked concrete masonry
blocks resting on pre-cast concrete pads or plastic mats,). Piers are
typically placed every 8 to 10 feet of length beneath the two chassis I-
beams (see Figure 2-9). Frame ties are connected to the steel chassis or
perimeter beams and run to ground anchors. Ground anchors, which are
described in detail in Chapter 7, are used in conjunction with tie-downs
and straps to help secure a manufactured home in place. The frame ties
and anchors provide lateral support while piers provide vertical support. It
should be noted that conventional manufactured home foundations and
installation methods give very little consideration to the forces associated
with flooding. They are not designed for flood effects such as
hydrodynamic, hydrostatic, buoyancy, scour, and erosion.
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DOUBLE SECTION HOMES

[Insert an actual photo of a conventional installation]

Figure 2-9.
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A manufactured home is normally placed on a prepared site that has
been stabilized and improved to provide adequate support for the
manufactured home and anchoring system. The types of site and area
improvements vary widely across the country; some examples include
simple ground stabilization (ground compaction), application of
gravel, and construction of a concrete runner or slab.

2.4 Proprietary Systems

In addition to the foundation systems presented in this manual, many
proprietary systems are available. A proprietary foundation is a system
manufactured by a company that owns some protectable interest in the
design. If a proprietary system is selected as the foundation system for
the manufactured home, make sure that the system has been designed
to resist the appropriate loads (see box), including any natural hazard
loads that the structure may be at risk from, and make sure that the
system has a professional engineer or architect’s seal.

[Insert a figure of a design with an engineer’s or architect’s
professional seal and point out the professional seal. ]

2.5 Utilities and Mechanical Equipment

Utilities such as water, sewer, and gas services enter manufactured
housing under the floor and originate from grade beneath the home.
Careful consideration must be given in the placement of utilities and
mechanical systems. To connect the manufactured home to these utility
services and mechanical systems, the services and systems must extend
from grade to the floor of the manufactured home. This location makes
them susceptible to flood inundation (leakage) and damage from floating
debris. Separation and protection of these systems is important. Utility
systems must be protected from floodwaters, winds, and earthquakes as
well as wave action in coastal construction. For additional information on
utility and mechanical systems, see Chapter 12 of this manual.

|
l
3
3
e
i

Proprietary Foundation System

ChecKklist

{ Identify type of natural hazards

to consider for the
manufactured home. Follow the
steps given in Chapter 11 of
this manual.

1 Identify natural hazards design

loads for the manufactured
home. Follow the steps given in
Chapter 11 of this manual.

1 Check design loads on

engineering drawings or
specifications. Design loads
must be greater than or equal to
the loads identified in Step 2 of
Chapter 11.

1 The drawing must have a
professional engineer’s or
architect’s seal, ensuring the
system was designed by a
professional.
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Chapter 3:
Regulatory
Requirements

Federal, state, and local regulatory requirements must be identified and
assessed as an initial step in the installation of manufactured housing in a
flood hazard area. The following discussion provides a summary of
applicable regulations. Appendix C presents additional resources
regarding flood hazards and construction in flood-prone areas.

3.1 The NFIP and Its Purpose

The National Flood Insurance Program is the principal administrative
mechanism of the Federal Government for reducing flood losses. It was
established by Congress in 1968 to address concerns with traditional
methods of dealing with flood damage, which generally did not effectively
reduce flood losses, or discourage unwise development in floodplains.

Prior to 1968, the cost of flood losses was increasing every year, and
taxpayers funded the majority of disaster relief from flood events. The
primary goals of the NFIP were to reduce future flood losses through the
use of community managed floodplain ordinances, and to provide
protection from flood damage to at-risk properties through federally
backed flood insurance.

Today the NFIP is administered by the Federal Insurance and Mitigation
Administration (FIMA), a component of the Emergency Preparedness and
Response Directorate of the Department of Homeland Security (DHS) —
FEMA. FIMA'’s function within DHS is to lessen the impact of disasters
on people‘s lives and property through damage prevention and flood
insurance.

3.2 General NFIP Development
Requirements

A main objective of the NFIP is to minimize and prevent flood damage
through the use of building and development standards. NFIP
development requirements and associated definitions are located in the
Code of Federal Regulations in 44 CFR Parts 59, General Provisions and
60, Criteria for Land Management and Use. Within the following
description of these requirements, there are several references to words
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and terms specific to the program. Appendix D contains a listing of some
common NFIP terms, including those related specifically to manufactured
housing, and corresponding definitions for the terms.

For communities that choose to participate in the NFIP, the NFIP performs
a Flood Insurance Study (FIS) and creates FIRMs that show the extent of
the base, or 1 percent annual chance, flood that defines the Special Flood
Hazard Area. The 1 percent annual chance flood is so called because it has
a 1 percent chance of being equaled or exceeded in any given year; it is
also sometimes referred to as the 100-year flood. The SFHA is the area (at
a minimum) in which development must be regulated by NFIP standards;
the community must adopt floodplain development regulations that meet
minimum NFIP standards, as well as any state standards, and apply these
regulations to development occurring within the SFHA.

FISs and FIRMs can be viewed and ordered online at store.msc.fema.gov.
They can be ordered as digital files or for delivery as hard copies. The
catalog link on the main page will take you to a listing of products,
including FISs and FIRMs. After choosing a type of product, you must
choose the community in which the property or area that you are interested
is located in order to find the specific FIS or FIRM that is needed.

After a community adopts floodplain development regulations, properties
within the community become eligible for federally-backed flood
insurance. Flood insurance policies offer coverage for buildings and their
contents due to damage from flood events. Flood insurance coverage is
generally not included in standard homeowners’ insurance policies and
must be purchased separately. However, some manufactured home
coverage does provide for damage from floods. This is the only type of
construction with which flood damage coverage is sometimes included as
part of general building insurance coverage.

To meet NFIP floodplain development regulations, communities must
institute a permit application and processing system for any development
within the regulatory floodplain. The base floodplain is the regulatory
floodplain unless the community has adopted a more restrictive floodplain.
The community must review all applications and, before issuing any
permits, the community must ensure that two basic criteria are met:

f  All new buildings and substantial improvements to existing buildings
will be protected from damage by the base flood.

' New floodplain development will not aggravate existing flood
problems or increase damage to other properties.

The key provisions of floodplain development regulations that are
necessary to meet these goals are as follows:




I Require that the lowest floor of new residential buildings within the
floodplain be elevated to or above the level of the BFE and that
commercial structures be either elevated or flood-proofed to this level.

I Designate a regulatory floodway that carries the waters of the base
flood without increasing the water surface elevation a given amount
(usually 1 foot) at any point. Within this designated floodway, no
development can occur that will result in any increase in the existing
BFE.

I Require that structures built before the adoption of floodplain
development regulations (pre-FIRM) meet current regulations if they
are substantially damaged or improved.

The general requirements for development in the SFHA follow:

Minimum NFIP requirements for Floodplain Management Regulations
can be found in the Code of Federal Regulations, Chapter 44, Part 60,
Subpart A (44 CFR 60 A). This section details general regulations to be
applied in all participating communities, including those where there are
no special flood hazard areas defined, no floodwater surface elevation
data, and insufficient data to identify the floodway or coastal high hazard
area, but where the community has indicated the presence of such hazards
by submitting an application to participate in the NFIP. These
requirements apply to all types of flood hazard areas and thus provide an
overview of the NFIP basics. Following is a summary of the regulations in
§60.3 (a) (3), which highlights design and construction requirements for
structures. It states that all new construction and substantial improvements
within flood-prone areas must:

T 60.3 (a) (3) (1) — be “designed (or modified) and adequately anchored
to prevent flotation, collapse, or lateral movement of the structure
resulting from hydrodynamic and hydrostatic loads, including the

effects of buoyancy,”

T 60.3 (a) (3) (ii) — be “constructed with materials resistant to flood
damage,”

T 60.3 (a) (3) (iii) — be “constructed by methods and practices that
minimize flood damages,” and

 60.3 (a) (3) (iv) — “be constructed with electrical, heating, ventilation,
plumbing and air conditioning equipment and other service facilities
that are designed and/or located so as to prevent water from entering
or accumulating within the components during conditions of
flooding.”

§60.3 (a) (4) provides other general regulations to be applied in all
participating communities. It states that within flood-prone areas, the
community must:
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“Review subdivisions proposals and other proposed new development,
including manufactured home parks or subdivisions, to determine
whether such proposals will be reasonably safe from flooding. If a
subdivisions proposal or other proposed new development is in a
flood-prone area, any such proposals shall be reviewed to assure that:

(i) all such proposals are consistent with the need to
minimize flood damage within the flood-prone area

(ii) all public utilities and facilities, such as sewer, gas,
electrical, and water systems are located and constructed
to minimize or eliminate flood damage, and

(iii) adequate drainage is provided to reduce exposure to
flood hazards.”

Because these general regulations apply to all new construction and
substantial improvement within flood-prone areas, they help to lay the
framework for all of the more specific requirements in latter portions of
the regulations.

3.2.1 Enclosed Areas

Regulations that describe requirements for enclosed areas apply to all
areas of the identified SFHA, except within those communities that do not
have water surface elevation data or floodway delineations for any part of
their SFHA. These regulations apply to all new and substantially improved
residential structures, including conventional and manufactured housing.

Within 44 CFR §60.3 (c) (5), requirements for areas below the lowest
floor (the lowest floor of the lowest enclosed area including basements) of
the structure are addressed. It states:

“Require for all new construction and substantial improvements, that
fully enclosed areas below the lowest floor that are usable solely for
parking of vehicles, building access or storage in areas other than a
basement and which are subject to flooding shall be designed to
automatically equalize hydrostatic flood forces on exterior walls by
allowing for the entry and exit of floodwaters. Designs for meeting this
requirement must either be certified by a registered professional
engineer or architect or meet or exceed the following minimum
criteria: A minimum of two openings having a total net area of not less
than one square inch for every square foot of enclosed area subject to
flooding shall be provided. The bottom of all openings shall be no
higher than one foot above grade. Openings may be equipped with
screens, louvers, valves, or other covering or devices provided that
they permit the automatic entry and exit of floodwaters.”

Therefore, this enclosed area can only be used for parking, storage, or
building access and must be designed to automatically equalize hydrostatic
flood forces on exterior walls by allowing for the entry and exit of
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floodwaters. For non-engineered openings, basic design criteria include
the following:

I The bottom of vents must be no more than 1 foot above grade,

I There must be at least 1 square inch of opening for each 1 square foot
of enclosed space, and

I There must be at least two openings on different sides of the enclosed
area. If there is more than one enclosed area, each area must have two
openings on different exterior walls.

3.2.2 Floodways

44 CFR §60.3 (d) (3) provides requirements for proposed development in
regulatory floodways. This requirement applies to all types of
development in areas where a floodway has been delineated.

“Prohibit encroachments, including fill, new construction,
substantial improvements, and other development within the
adopted regulatory floodway, unless it has been demonstrated
through hydrologic and hydraulic analyses performed in
accordance with standard engineering practice that the proposed
encroachment would not result in any increase in flood levels
within the community during the occurrence of the base flood
discharge”

Although this section generally applies only to A1-30, AH, and AE zones,
if there is floodway information available for Approximate A zones, this
regulation should be enforced for development in this zone as well.

There 1s generally very little development or disturbance permitted in the
floodway, because it is difficult to perform such development without
raising the level of the base flood discharge as buildings in the floodway
become obstructions to floodwaters.

3.2.3 Conclusions and Observations

NFIP development regulations are provided for more specific
circumstances based on the type of development, the use of the structure,
and the SFHA within which the development site is located.

Some community FISs and FIRMs prepared by the NFIP are 10 to 20
years old and thus may not reflect recent development in the watershed or
may have used older, less accurate mapping techniques. Map
modernization work is in progress, including the development of up-to-
date flood hazard data for areas across the U.S. and the creation of maps
and data in digital format such as the Digital Flood Insurance Rate Map
(DFIRM). Although efforts to develop new flood hazard data and maps
are already underway for many communities, it will take some time before
new data and maps are available for all NFIP communities.
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FIRMs often do not map flooding on small streams or in small drainage
areas. This does not mean there are no flood problems in such areas, only
that FEMA’s study does not include a detailed assessment of them. In
addition, FIRMs may not provide flood elevations or a floodway
designation for floodplains in undeveloped areas. When these data are not
available from a community’s FIS or FIRMs, the community is required to

investigate the possible existence of more recent or more detailed flood
studies conducted by other agencies. A qualified engineer may be needed
to review available data and determine if a new study should be conducted
if it seems that no reasonable floodplain information is available. This is
especially important if there has been a history of flood problems in the
area that are not reflected on the FIRM or if the site is in a small watershed
that has experienced a lot of recent development.

3.3 Flood Zone-specific NFIP Development
Requirements

The minimum NFIP requirements for manufactured housing based on
applicable regulations from 44 CFR are presented by type of SFHA in the
following discussion. Table 3-1 provides a general description of the most
common SFHAs.

Table 3-1. Common Floodplain Zones Found on FIRMs

Zone Description
100-year or base floodplain zones
A The base floodplain mapped by approximate methods where no BFEs have
been determined. Also called the Approximate A zone.
AE . .
The base floodplain where BFEs have been determined and are shown on
AL30" FIRMs.
The base floodplain where there is sheet flow, ponding, or shallow flooding.
AO .
Base flood depths are provided.
AH The base floodplain in areas of shallow flooding. BFEs are provided.
v The base floodplain in coastal areas where there is a velocity hazard due to
wave action. No BFEs have been determined.
The base floodplain in coastal areas where there is a velocity hazard due to
V1-30' wave action. BFEs have been determined and are shown on the FIRM.
Other zones
X (shaded) This zone shows the area beyond the 100-year floodplain that would be
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Zone Description
B' inundated by a 500-year event.
X (unshaded)
Areas outside of the 500-year floodplain.
Cl

"Zone designations found on older FIRMs that have been replaced by the designation
listed in the same box above them.

3.3.1 Approximate A-Zones

3.3.1.1 Elevation and Anchoring

44 CFR §60.3 (b) (8) addresses regulations for manufactured homes to be
placed in Approximate A zones. Because there are no BFE data available
from the FIS or FIRM for this SFHA, 44 CFR does not list an elevation
requirement related to any BFE for this SFHA. Instead , the regulations
state that there must be elevation and anchoring to protect the
manufactured home from damage or destruction. The section asserts that:

“.. all manufactured homes to be placed within Zone A on a
community’s FHBM or FIRM shall be installed using methods and
practices which minimize flood damage. For the purposes of this
requirement, manufactured homes must be elevated and anchored
to resist flotation, collapse, or lateral movement. Methods of
anchoring may include, but are not limited to, the use of over-the-
top frame ties to ground anchors. This requirement is in addition
to applicable State and local anchoring requirements for resisting
wind forces.”

3.3.1.2 Base Flood Data

Although there are no flood elevation data shown on the FIRM for Zone
A, this information may be available from other sources such as local
hydrologic and hydraulic (H&H) studies or U.S. Army Corps of Engineers
(USACE) studies. If there are any other reliable BFE or floodway data
available for the area, the community is required to use this information to
help regulate floodplain development.

FEMA has also developed a methodology for estimating the BFE for
specific sites in riverine flood areas. A one-dimensional flow modeling
program called Quick-2 requires limited input data to determine an
estimated BFE. For the program, floodplain topography information is
necessary to create one or more cross-sections of the stream and to
determine the slope of the stream. A peak stream flow discharge and a
streambank “roughness coefticient” (based on the vegetation along the
stream) are also necessary.

Quick-2 is only used on specific sites where no detailed hydraulic studies
have been performed in order to approximate a BFE. For detailed studies
of entire stream reaches, a more complex hydraulic model is required.

Definition

FLOOD HAZARD
BOUNDARY MAP
(FHBM)

An official map of a
community where the
boundaries of the SFHA
have been approximated.
This map is usually issued
for communities that join the
program in an Emergency
Phase. Most communities
move from the emergency
to the regular phase at
which time they are usually
issued FIRMs.
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Certain circumstances require that BFE data be developed for
Approximate A zones through the use of detailed study methodologies
similar to those used in creating the FIS. According to 44 CFR §60.3 (b)
(3), detailed base flood data are required when a new manufactured home
park or subdivision is being planned that is greater than 50 lots or 5 acres
in size (whichever is less). The regulations state that the community must

“Require that all new subdivision proposals and other proposed
developments (including proposals for manufactured home parks
and subdivisions) greater than 50-lots or 5 acres, whichever is the
lesser, include within such proposals base flood elevation data”

The BFE data must be included in the proposal for such a development.
The community can perform a study to determine these elevations, or
require the developer to fund or complete the study. When the 50-lot, 5-
acre threshold is surpassed, and the development includes one or more lots
that lie at least partially within the floodplain, BFE data must be developed
through detailed study methodologies. If the developer completes the
study, it is subject to approval by the community floodplain administrator.
For more information, see FEMA’s, The Zone A Manual: Managing
Floodplain Development in Approximate A Zone Areas.

When BFE data are created or are available for an Approximate A zone,
development in the area becomes subject to the rules for A1-30, AH, and
AE zones (see the following section).

3.3.2 A1-30, AH, and AE Zones

3.3.2.1 Elevation and Anchoring

There are elevation requirements for new and substantially damaged
structures that apply to all residential structures; the first finished floor of
these structures must be elevated to or above the BFE. However, for
manufactured housing, there is an exception to this requirement. The 3-
foot pier rule allows certain new installations of manufactured homes in
SFHAs to be elevated on a 3-foot pier foundation regardless of the base
flood elevation. While the regulations make this method of elevation an
option, it is generally not recommended in areas with flood depths greater
than 2-3 feet, or in areas subject to high velocity floodwaters.

44 CFR §60.3 (c) (6) provides minimum requirements for certain types of
manufactured housing placed or substantially improved in base flood areas
A1-30, AH, or AE (riverine flood areas where a BFE is determined). The
section applies only to housing placed in certain areas. ‘Existing
manufactured home park or subdivision’ refers to parks that were in
service prior to the community’s adoption of floodplain development
regulations. ‘New manufactured home park or subdivision’ refers to parks
constructed after the adoption of the regulations. The section states that
communities shall:




“Require that manufactured homes that are placed or substantially
improved within Zones A1-30, AH, and AE on the community’s
FIRM on sites

(1) Outside of a manufactured home park or
subdivision,

(i1) In a new [post-FIRM| manufactured home park or
subdivision,

(ii1))  In an expansion to an existing [pre-FIRM]
manufactured home park or subdivision, or

(iv)  In an existing manufactured home park or
subdivision on which a manufactured home has
incurred substantial damage as the result of a

flood,

be elevated on a permanent foundation such that the lowest floor
of the manufactured home is elevated to or above the base flood
elevation and be securely anchored to an adequately anchored
foundation system to resist floatation, collapse and lateral
movement.”

The description in 44 CFR §60.3 (c) (6) (iv) applies to specific lots within
an existing manufactured home park or subdivision. Once a manufactured
home within an existing park or subdivision has been substantially
damaged by a flood, from that point on, all manufactured homes installed
on that particular lot must be elevated to the BFE.

Any manufactured housing placed in one of the four previously described
areas must be elevated to the BFE. Therefore, within these zones, the top
of the lowest floor of a new or substantially improved structure is required
to be at the same elevation as the base flood. New or substantially
improved pre-FIRM conventional homes are subject to the same
requirements within A1-30, AH, and AE zones.

The elevation to the BFE requirement assumes that all other floodplain
management requirements have been met, including provisions that
require all portions of the building below the BFE to be constructed with
flood-resistant materials, and all building utility equipment, including
ductwork, to be protected from flooding (elevated or waterproofed). To
ensure that these other floodplain management criteria are met, the NFIP
encourages communities to adopt more stringent elevation requirements.
By elevating the first floor a distance above the BFE, damage to horizontal
support beams, flooring, utilities, and ductwork just below the top of the
first floor can be avoided. The height of protection above the BFE is
termed freeboard.




Additionally, the manufactured housing is required to be securely
anchored to an adequately anchored foundation system to resist flotation,
collapse, and lateral movement.

3.3.2.2 3-foot Pier Rule

For manufactured housing placed in A1-30, AH, or AE zones within areas
that are not addressed in 44 CFR §60.3 (c) (6), 44 CFR §60.3 (c) (12)
applies. This section stipulates that, for manufactured housing to be placed
or substantially improved on sites in existing (pre-FIRM) manufactured
home parks or subdivisions that are not subject to the provisions of 44
CFR §60.3 (c) (6), two elevation scenarios are possible:

1 The lowest floor of the manufactured home must be
elevated to or above the BFE (44 CFR §60.3 (¢) (6)), or

1 The manufactured home must be supported on reinforced
piers or other foundations elements of at least equivalent
strength that are no less than 36 inches in height above
grade. This option is referred to as the 3-foot pier rule.

44 CFR §60. 3 (c) (12) states “Require that manufactured homes
to be placed or substantially improved on sites in an existing
manufactured home park or subdivision within Zones A-1-30, AH,
and AE on the community’s FIRM that are not subject to the
provisions of paragraph (c) (6) of this section be elevated so that

either
(1) The lowest floor of the manufactured home is at or
above the base flood elevation, or
(i) The manufactured home chassis is supported by

reinforced piers or other foundation elements of at
least equivalent strength that are no less than 36
inches in height above grade and be securely
anchored to an adequately anchored foundation
system to resist flotation, collapse and lateral
movement.”

The option for elevation described in 44 CFR §60. 3 (c) (12) (ii) was
adopted as part of 44 CFR §60.3 on November 1, 1989. From 1976-1986,
all manufactured homes placed in pre-FIRM manufactured home parks
and subdivisions were not required to be elevated to the BFE. However,
the NFIP rescinded this provision in 1986 and attempted to hold
manufactured housing being placed in these parks to the same standards as
other new and substantially improved residential structures in the
floodplain. Due to opposition to this change from several groups,
including owners and residents of pre-FIRM parks and subdivisions, a task
force was created to investigate alternative options. As a result, the 36-inch
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pier option was proposed as a compromise, and it was adopted by the
NFIP.

The NFIP acknowledges that the requirement to elevate only 36 inches
above grade may, in some cases, result in less than 100-year (1 percent
annual chance probability) flood protection. However, this is a minimum
standard and the NFIP strongly recommends elevating to at least the 100-
year flood level.

3.3.3 AO Zones

There are no separate regulations for placing conventional residential
structures and manufactured housing in AO zones. The requirements for
all residential structures to be placed in AO zones are detailed in 44 CFR
§60.3 (¢) (7). It states that the community shall:

“Require within any AO zone on the community’s FIRM that all
new construction and substantial improvements of residential
structures have the lowest floor (including basement) elevated
above the highest adjacent grade at least as high as the depth
number specified in feet on the community’s FIRM (at least two
feet if no depth number is specified).”

AO zones are areas of shallow flooding where a depth for the base flood is
provided rather than an elevation. FIRMs supply a level above grade to
which structures must be raised for the zones that is based on an average
depth. The base floodwater depth in AO zones is always between 1-3 feet.
As aresult, structures in the zone are required to be elevated between 1-3
feet above grade.

This level of elevation can be accomplished by using standard
manufactured home installation techniques such as placing the home on
dry-stacked block piers and securing it with ground anchors. Although a
dry stacked block and ground anchors foundation style can provide
adequate elevation, it can only withstand relatively low flood velocities.
Therefore it is recommended that, where practical, fill be placed to elevate
the building pad site before using this technique.

Since this type of foundation provides a 3-foot elevation and because flood
depths in AO zones are never more than 3 feet, all new or substantially
improved manufactured homes in AO zones have always been required to
elevate to or above the base flood level, even if they were being placed in
pre-FIRM manufactured home parks or subdivisions.

Although anchoring is not addressed specifically within this portion of the
regulations, the requirements of §60.3 (a) (3) and (b) (8) still apply and
thus adequate anchoring is required for manufactured housing within AO
zones.
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3.3.4 V, V1-30, and VE Zones

All residential construction in Coastal High Hazard Areas (V zones),
including both manufactured housing and conventional housing, is subject
to regulations detailed in 60.3 (e) (1) — (7). Although these regulations are
only required for V zones, A zones located in coastal areas are often
subject to the same hazards present in V zones, including wave effects and
high velocity flows. Therefore, structures in these areas, referred to as
coastal A zones, can often benefit from being constructed to meet
minimum NFIP V zone floodplain development requirements. Sections
60.3 (e) (3) through (7) address specific building requirements. Summaries
of these sections are provided below.

3.3.4.1 Setbacks

§60.3 (e) (3) requires the community to, “Provide that all new
construction within Zones VI1-30, VE, and V on the community’s
FIRM is located landward of the reach of mean high tide.”

In coastal areas, there is a mean high tide line used for regulatory
purposes. This means that the high tide line is physically shifting over time
as beach and coastal areas are dynamic. However, the community, region,
or state will have a regulatory line defined. The NFIP does not allow any
development or construction to occur seaward of this line. Figure 3-1
illustrates how the mean high tide line defines the area of no development
in coastal regions.

Buildable

Lots

Figure 3-1. Mean high tide line development restriction.

(INCLUDE ORTHO OF AN ACTUAL BEACH AREA HERE FOR
THE FINAL VERSION. TAKE PHOTO FROM COASTAL
CONSTRUCTION MANUAL VOLUME 1, PAGE 8-5.)

3.3.4.2 Elevation
§60.3 (e) (4) requires the community to “Provide that all new
construction and substantial improvements in Zones V1-30, VE
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and also Zone V if base flood elevation data is available, on the
community’s FIRM, are elevated on pilings and columns so that

(1) The bottom of the lowest horizontal structural
member of the lowest floor (excluding the pilings
or columns) is elevated to or above the base flood
level: and

(i) The pile or column foundation and structure
attached thereto is anchored to resist flotation,
collapse and lateral movement due to the effects of
wind and water loads acting simultaneously on all
building components. Water loading values used
shall be those associated with the base flood. Wind
loading values used shall be those required by
applicable State or local building standards. A
registered professional engineer or architect shall
develop or review the structural design,
specifications and plans for the construction, and
shall certify that the design and methods of
construction to be used are in accordance with
accepted standards of practice for meeting the
provisions of paragraphs (e) (4) (i) and (i) of this
section.”

Elevation requirements for structures in the V zones differ from those in
the A zones. The elevation of the top of the lowest floor is used as the
reference elevation for A1-30, AE, A, and AO zones. This means that the
top of the lowest floor must be at or above the BFE. Structures in V zones
must be elevated so that “the bottom of the lowest horizontal structural
member of the lowest floor is elevated to or above the base flood.” This is
usually 12 inches or more below the top of the lowest floor (Figure 3-2
illustrates the reference level requirement). Therefore, the minimum
required elevation level for structures in V zones can be 1 foot or more
higher than what it would be in A zones. However, for manufactured
housing in V zones, the 3-foot pier rule also applies as is mentioned in the
detailed in the discussion for §60.3 (e) (8).
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Figure 3-2. Pier/column foundation.

In Coastal High Hazard Areas (V zones), the bottom of the lowest
structural member must be at or above the BFE as shown in Figure 3-2
(unless the 3-foot rule is applicable). For riverine flooding areas (A zones),
the reference level is actually the top of the lowest floor. However,
equipment that is often affixed to the bottom of a manufactured house
must also be protected from floodwaters, so this type of elevation is
preferable.

FEMA'’s Coastal Construction Manual (FEMA 55) recommends that for
areas subject to coastal flooding, the bottom of the lowest horizontal
structural member should actually be elevated above the BFE; the manual
thus advocates the use of freeboard. Additionally, the manual states that
the lowest horizontal structural members in coastal areas should be
perpendicular to the expected wave crest.

Section §60.3 (e) (5) (ii) of the regulations addresses flood and wind
loadings to be used in the design of a foundation, and its attachment to the
structure, to ensure that the foundation and structure will resist floatation,
collapse, and lateral movement.

Breakaway walls must be designed to resist between 10 to 20 psf, and
must collapse under a load less than that experienced during the base
flood. However, the foundation has to resist wind and flood loads acting
simultaneously. Flood loading that would result from the base flood is to

be used for the foundation design. §60.3 (e) (5) does not give specific wind
loads to use for design, but rather indicates that wind loads from applicable

Example

ANCHOR AND TIE-DOWN
SYSTEMS

Anchor and tie-down systems must
meet load requirements stipulated in
locally adopted building codes in order
to be resistant to flooding and wind
forces. Many communities across the
country have adopted or are in the
process of adopting the International
Code Series, which includes the
International Residential Code of 2003
(IRC 2003). The IRC 2003 stipulates
working load requirements of 3,150
pounds with a 50 percent overload or
4,750 pounds for manufactured home
anchoring systems.

Florida’s manufactured home
installation requirements, Rules of
Department of Highway Safety and
Motor Vehicles Division of Motor
Vehicles, Chapter 15C-1, for homes
made before July 14, 1994, have the
same loading standards for anchor
systems as those found in the IRC
2003 - a working load of 3,150 pounds
with an ultimate load of 4,725 pounds.
However, for homes manufactured
after July 14, 1994, the system must
be able to resist a working load of
4,000 pounds with an ultimate load of
6,000 pounds.
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state or local standards should be used in the design of the foundation and
its attachments.

These NFIP loading design regulations are related to those imposed by
HUD’s Manufactured Home Construction and Safety Standards
(MHCSS) in which there are provisions for support and anchoring systems
based on HUD Wind Zones I, II, and III; however, there are notable
differences between the NFIP provisions and HUD’s standards. HUD’s
standards dictate design requirements for the body and frame of the
building. Although foundation design wind loadings are addressed in
HUD’s regulations, the regulations do not require that foundation designs
include provisions for loading from flood forces and therefore are not
adequate for structures in flood areas. The HUD standards do not take
seismic loading into account for the design of foundations and
attachments.

The Manufactured Housing Act of 2000 (MHIA 2000) called for the
creation of a HUD committee, the Manufactured Housing Consensus
Committee (MHCC); one of the committee’s responsibilities is to propose
updates to HUD’s MHCSS at least once every 2 years. The MHCC is
currently working to develop a national model installation standard for
manufactured housing that must be equaled or exceeded by state standards
(in states responsible for installation programs) and manufacturers’
installation instructions. Standards for installation related to foundation
designs in flood hazard areas are being considered.

§60.3 (e) (8) applies specifically to manufactured housing placement in
V1-30, VE, and V zones. Elevations requirements are similar to those for
manufactured housing being placed in A1-30, AH, and AE zones.

§60.3 (e) (8) states that communities must “Require that
manufactured homes placed or substantially improved within
Zones VI1-30, VE and V on the community’s FIRM on sites:

(1) outside of a manufactured home park or
subdivision,
(i1) in a new manufactured home park or subdivision,

(iil)  in an expansion to an existing manufactured home
park or subdivision, or

(iv)  in an existing manufactured home park or
subdivision on which a manufactured home has

incurred substantial damage as the result of a
flood,

meet the standards of paragraphs (e) (2) — (7) of this
section and that the manufactured homes placed or
substantially improved on other sites in an existing
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manufactured home park or subdivisions within Zones VI-
30, V and VE on the community’s FIRM meet the
requirements of paragraph (c) (12) of this section.”

These regulations are similar to those for manufactured homes being
placed in A1-30, AE, AH, and A zones (with base flood data). The section
refers back to §60.3 (c) (12), which is where the two options are stipulated
to elevate manufactured homes. Either the manufactured home can have
its lowest floor elevated to or above the BFE, or the manufactured home
can be supported through the use of “reinforced piers or other foundations
elements of at least equivalent strength that are no less than 36 inches in
height above grade and be securely anchored to an adequately anchored
foundations system to resist flotation, collapse and lateral movement.”

In the second option, the home is not elevated above the BFE and remains
not only vulnerable to inundation, but also vulnerable to being lifted by the
hydrostatic forces of rising floodwaters (buoyancy) and displaced by the
hydrodynamic forces of moving floodwaters. Once a home is lifted or
displaced, it not only can be destroyed, but can also damage or destroy
adjacent properties. To reduce the potential for damage, the NFIP requires
homes not elevated above the BFE to be secured to resist floatation,
collapse, and lateral movement.

Again, the use of the terms ‘existing’ and ‘new’ refer to the periods before
the community’s adoption of floodplain development regulations (pre-
FIRM) and on or after the day that the community adopted the regulations
(post-FIRM), respectively.

Although the 3-foot pier foundation is an option for manufactured homes
in V zones (coastal high hazard areas), it is important to note that
structures in these flood zones are subject to wave action, intense
hydrodynamic pressures, and generally deeper flood depths than in
riverine areas. Foundations in V zones thus need to be fortified to
withstand flood forces from wave action and greater flood depths; the 3-
foot pier foundation would probably not withstand wave forces resulting
from substantial storm surge. Additionally, manufactured homes are
required to meet the same performance standards as conventional
structures. Therefore, although the construction requirements might allow
a 3- foot pier foundation, performance requirements (including those
described in 60.3 (a) (3)) often require that higher building standards be
used.

3.3.4.3 Breakaway Walls
In §60.3 (e) (5), communities are required to

“Provide that all new construction and substantial improvements
within Zones V1-30, VE and V on the community’s FIRM have the
space below the lowest floor either free of obstruction or
constructed with non-supporting breakaway walls, open wood
lattice-work, or insect screening intended to collapse under wind
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and water loads without causing collapse, displacement, or other
structural damage to the elevated portion of the building or
supporting foundation system. For the purposes of this section, a
breakaway wall shall have a design safe loading resistance of not
less than 10 and no more than 20 pounds per square foot. Use of
safe loading resistance of 20 pounds per square foot (either by
design or when so required by local or State codes) may be
permitted only if a registered professional engineer or architect
certifies that the designs proposed meet the following conditions:

(1) Breakaway wall collapse shall result from a water
load less than that which would occur during the
base flood, and,

(i) The elevated portion of the building and
supporting foundation system shall not be subject
to collapse, displacement, or other structural
damage due to the effects of wind and water loads
acting simultaneously on all building components
(structural and non-structural). Water loading
values used shall be those associated with the base

flood. Wind loading values used shall be those
required by applicable State or local building
standards.

Such enclosed space shall be useable solely for
parking of vehicles, building access, or storage.”

Structures in all V zones that have enclosed space below the lowest floor
can use only breakaway type walls. The walls must be subject to the
loading requirements that state that they must resist at least 10, and no
more than 20 psf of loading. As in the A zones, this space is useable solely
for parking, building access, and storage.

3.3.4.4 Structural Fill

In §60.3 (e) (6), communities are required to “Prohibit the use of fill for
structural support of buildings within Zones VI1-30, VE, and V on the
community’s FIRM.”

This regulation only applies to V zones where structural fill is not
permitted. Structural fill is permitted in A zones outside of the floodway
and can be a viable option for allowing elevation of manufactured homes
to a level above the BFE or at least above the level of frequently occurring
floods. It is important to ensure that the fill is properly compacted and
graded when it is placed. Compaction will make the fill more structurally
sound, and proper grading will help to prevent erosion and promote
drainage away from the structure.
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3.3.4.5 Alteration of Coastal Features

§60.3 (e) (7) states that communities must “Prohibit man-made alteration
of sand dunes and mangrove stands within Zones VI1-30, VE and V on the
community’s FIRM which would increase potential flood damage.”

Sand dunes are important because they serve as a physical barrier to
structures from coastal flooding and absorb some of the most destructive
forces from wave action associated with coastal floods. Therefore, they
help to prevent or at least decrease damage to structures located along the
coast.

Mangroves perform important flood control functions as well. They
protect upland areas from the more destructive forces associated with
wave action and coastal flooding, help to prevent erosion, and protect
areas further inland from wind. Mangroves also perform important water
quality functions as they are pollutant absorbers and help to filter salt
water.

INSERT MORE TEXT FROM CHRIS??

3.3.5 Coastal A-Zones

Although Coastal A-Zones are not differentiated from non-coastal A-
Zones by the NFIP, there is a benefit to treating them differently and using
V-Zone standards for floodplain management and development purposes.
Coastal A-Zones are located adjacent to and landward of V-Zones and are
subject to similar flood hazards, including wave effects, velocity flows,
erosion, scour, and high winds. Although the forces in Coastal A-Zones
are not as severe as those in V-Zones, they are still generally more
destructive than those in non-coastal A zones and therefore require
additional consideration.

FEMA’s Coastal Construction Manual recommends that buildings in
Coastal A-Zones meet the NFIP regulatory requirements for V-Zone
buildings, including the requirements listed as follows:

I Performance requirements concerning resistance to flotation,
collapse, and lateral movement

Elevation requirements
Foundation type
Certification by an engineer of design and construction

Enclosures below the BFE

= =4 —a —a -

The use of structural fill
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3.4 HUD Manufactured Home Construction
and Safety Standards

Prior to 1975, there was no mandatory regulation standard governing the
design of manufactured homes. A voluntary standard regulating the design
and construction of manufactured homes was available for adoption by
states and localities.

Since 1976, the U.S. Department of Housing and Urban Development's
Manufactured Home Construction and Safety Standards (MHCSS) or
“HUD-Code” regulate the design and construction of factory-built
manufactured housing, but do not currently regulate the installation of the
structures, or on-site improvements. Program standards are found in the
Code of Federal Regulations in 24 CFR 3280. Much of the regulations in
the standard came after Hurricane Andrew in 1992.

The program has been in effect since 1976, and all manufactured homes
built on or after June 15, 1976, are subject to its requirements. Although
building codes are usually regulated at a local level, an exception is made
with manufactured housing because it is most often built outside of the
locality where it is eventually sited for use. Prior to the MHCSS, the
quality of manufactured housing was unreliable, which resulted in the
severe restriction or banning of the housing within several localities.

Under the program, manufacturers who build manufactured homes for sale
in the United States are required to follow HUD-mandated design and
construction standards. The standards are enforced either through HUD or
state administrative agencies that perform reviews of manufacturers’
designs, and inspect the homes during their construction to ensure
compliance with the standards.

According to 24 CFR 3280, the purpose of the MHCSS is to establish
standards for “all equipment and installations in the design, construction,
transportation, fire safety, plumbing, heat-producing and electrical systems
of manufactured homes which are designed to be used as dwelling units.”

The MHCSS established performance requirements for the design and
construction of manufactured homes. A manufactured home designed and
constructed in accordance with these standards will have a data plate and a
certificate label attached to it. The data plate will be affixed in a permanent
manner near the main electrical panel or other readily accessible and
visible location. The data plate contains the following information:

f  The name and address of the home’s manufacturing plant
I The serial number and model designation of the unit

1 The date it was manufactured
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1 A list of the certification label numbers that are affixed to each
transportable section

A list of factory-installed equipment, including the manufacturer’s
name and the model number for each appliance

1 Reference to the roof and wind load zones for which the home is
designed

The certificate label will be a 2-inch by 4-inch aluminum plate. The plate
will be permanently attached to the home on the tail-light end of the home,
approximately 1 foot from the floor and 1 foot in from the road side.

Figure 3-3 is a HUD certification plate for manufactured homes
constructed between September 1, 1971, and June 14, 1976. Figure 3-4 is
a certification plate for homes built after June 15, 1976.

Insert Figure 3-3. Circa 1971 Certification Plate.

Insert Figure 3-4. Certification Plate after June 15, 1976.

Siting and installation requirements for manufactured homes are generally
a state or local regulatory responsibility and are not currently within the
scope of the MHCSS. Some local and state regulations require licensed or
registered installers, and or require permits to be obtained prior to
installation. Inspections are often required in conjunction with the permits,
to ensure correct installation. The MHCSS does require that installation
instructions be included in the owner’s manual supplied with each new
manufactured home. This requirement is to ensure that the purchaser has
the correct procedures available for installing the manufactured home.
Typical owner manuals are shown in Figure 3-5.

Figure 3-5. Typical owner manuals.

Most of these current standards of MHCSS do not relate specifically to the
installation of manufactured housing. However, there is a section, 24 CFR
3208.306, that deals with the anchoring system of the manufactured
housing and is titled, ‘Windstorm Protection,’ that was added in 1994 after
Hurricane Andrew. This section of the regulations requires that the
manufacturer provide instructions, including drawings and specifications,
detailing at least one acceptable system of anchoring the manufactured
home that has been approved by a registered professional engineer or
architect (24 CFR 3208.306 (b)). 24 CFR 3208.306 details the
requirements for the instructions and stipulates wind loading requirements

3-20



for design. At this time, the owners’ manuals are not required to instruct
the designer to consider the forces of floodwaters or seismic loads when
designing the foundation system.

Although 24 CFR 3280 is currently in effect, an act passed by the Federal
Government in 2000, the Manufactured Housing Improvement Act,
requires that HUD adopt a national model installation standard that must
be equaled or exceeded by state standards (in states responsible for
installation programs) and manufacturers’ installation instructions. The
Manufactured Housing Consensus Committee was created to help HUD
develop the installation standard. The MHCC has finalized its
recommendations for a revised standard that, if accepted by HUD, will
result in changes from HUD’s existing standards.

The MHCC’s Model Manufactured Home Installation Standards include
requirements for pre-installation and installation considerations, site
preparation, foundations, and home installation procedures. Additionally,
standards on installation, preparation, and/or testing of optional features,
appliances, utility system connections, and life safety features have been
incorporated. The standard is designed for adoption and use by authorities
who are responsible for the safety and health of manufactured home users.
The standards address natural hazards by incorporating the following
requirements:

7 A section on Installation of Manufactured Homes in Flood
Hazard Areas that states that FIRMs must be consulted prior to
installation to determine a property’s flood risk and identify
whether floodplain development permits may be necessary.

1 Inareas prone to flooding, special elevation and anchoring
techniques are required, as well as consultation with a registered
professional engineer and local authorities to ensure installation
conforms to all applicable codes and regulations.

1 Piers, anchoring, and support systems of the foundation in flood
hazard areas must be capable of resisting loads associated with
design flood and wind events.

1 Oil storage tanks in flood hazards areas must be protected from
damage by anchoring and elevation or other design.

1 Appliances located on the outside of the manufactured home and
air inlets must be elevated to or above the design flood elevation
(DFE).

1 Special requirements for footings and foundations for
manufactured home placement in freezing climates.
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1 The installer is required to secure the manufactured home against
the wind according to the authority having jurisdiction’s
provisions.

1 Anchors type requirements (longitudinal) for manufactured
homes subject to higher winds (Wind Zones II and III).

1 Provisions for maximum diagonal tie-down strap spacing
dependent on the wind zone in which the property is located.

The standard can be viewed online at www.nfpa.oreg/ECommittee/
HUDManufacturedHousing/hudmanufacturedhousing.asp.

3.5 State and Local Regulations in
Installation

At this time, regulations applying to the installation of manufactured
homes in flood hazard areas are inconsistent between states, and there are
no comprehensive Federal regulations or guidance. However, there are 37
states participating with HUD in a state and Federal partnership to regulate
and enforce the Federal manufactured housing program in their state.

Many state governments regulate all, or part, of the manufactured housing
industry in the state. Some areas that may be regulated include retailers,
transporters, and installers.

If the state regulates manufactured home installation in flood hazard areas,
then clear communication with local governments is necessary to ensure
that both state and local agencies understand their responsibilities, and that
all elements of floodplain management requirements are being enforced.

For states with state-regulated manufactured home installation, the
appropriate state government departments responsible for manufactured
housing installation, floodplain management, water resources, building
codes, or coastal zone management should be consulted prior to
installation of a manufactured home in a flood hazard area.

The new HUD standards will create a baseline standard for manufactured
housing installation; it will present the minimum requirements for
installation that must be equaled or exceeded by states and are also a
minimum requirement for manufacturers’ installation instructions.
Therefore, although some state agencies will still be responsible for
permitting and inspecting manufactured home installation, there will be a
minimum standard in place that has not been available before.

Each state also has designated a state-coordinating agency to assist in the
implementation of the NFIP. This agency is a focal point for information
on flood insurance, floodplain management, and coordination of the
diverse state agencies with responsibilities for riverine and coastal

Example

STATE
MANUFACUTRED HOME
INSTALLATION
REGULATIONS

In Florida, the State Department of
Highway Safety and Motor Vehicles
(HSMV) regulates manufactured
housing installation on a statewide
basis. Under HSMV’s rules,
Chapter 15C-1, manufactured
housing installation and foundation
component requirements are
presented.

Materials to be used in the
installation of manufactured homes
must be HSMV approved. HSMV’s
Bureau of Mobile Home and
Recreational Vehicle Construction
lists approved products on their
website at casey.hsmv.state.fl.us/
Intranet/dmv/Forms/BMHRV/ANCH
LIST.pdf

The state also requires that
individuals and dealers that install
and/or set-up manufactured
housing must be licensed by the
HSMV. Installers are required to
take a pre-licensure course and
pass an exam before being
licensed.

On a local level, permits are
required to set-up manufactured
housing and must be obtained from
local building permitting or zoning
offices.
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floodplains. A listing of state coordinating agencies is included in
Appendix B.

The authority of each state’s coordinating agency varies and can best be
determined through direct contact. These agencies can be important
sources of physical data, information on community eligibility for flood
insurance, state regulations, references to other agencies, and, in some
instances, technical assistance.

Local governments play the key role in floodplain management. Most
local jurisdictions have specific zoning ordinances and regulations
pertaining to manufactured homes and manufacture home developments.
In addition, they can provide sources of flood hazard data and other
regulatory information. Local offices that may be of assistance include
Departments or Offices of Public Works, Building, Engineering, Zoning,
and Planning.

3.6 Building Code Requirements

Building codes are also beginning to specifically address manufactured
housing installation. Two of the major building codes within the U.S.
today are the International Code Council’s (ICC) International Code
Series, and the National Fire Protection Association’s code titled
NFPA 5000 - Building Construction and Safety Code. The
International Code Series includes the International Residential Code
for 2003 (IRC 2003), which applies to one- and two-family dwellings.

3.6.1 IRC 2003

The IRC 2003 is a comprehensive residential building code that includes
provisions for development in the SFHAs that meet the minimum
requirements of the NFIP. In IRC 2003, many of these provisions are
included as Section R323, which is titled Flood-Resistant Construction.
This section includes requirements for elevation, flood-resistant materials,
and enclosures below the BFE for structures located in the SFHAS, all of
which mirror basic NFIP requirements.

The IRC 2003 contains a section specifically dedicated to Manufactured
Housing Used as Dwellings, Appendix E. Section 502 of this appendix
describes requirements for Foundation Systems, which, in part, refer to the
general provisions of the code. Under the IRC, all footings for
manufactured housing shall:

1 Extend below the frost line.

1 Be constructed of materials specified by the code, including
masonry and concrete.

1 Be made of solid material (concrete and masonry footings).
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1 Be designed in accordance with seismic specifications, including
minimum reinforcement near the bottom of the footing, and
specifications on joints between footings and stem walls if located
in a Seismic Design Category D, or D; area.

Appendix E of the IRC 2003 also details requirements for anchorage
installation. According to the code, anchor load requirements are as
follows:

1 The manufacturer’s installation directions should provide preload
requirements and load capacity for various soil types.

1 Approved ground anchors must be capable of resisting at least
3,150 pounds in the direction of the tie plus a 50 percent overload
or 4,725 pounds.

Finally, a section titled Ties, Materials, and Installation is AE605 in
Appendix E and describes materials to be used for ties. Ties must be:

1 Fastened to ground anchors with turnbuckles or other adjustable
tensioning devices, and

1 Capable of resisting a working load of 3,150 pounds with less
than a 2 percent elongation, and a 50 percent overload of 4,725
pounds.

3.6.2 NFPA 5000

NFPA 5000°s Chapter 39 describes Flood Resistant Construction and
includes many of the minimum NFIP requirements. According to the
code, manufactured housing located in the flood hazard area must
adhere to the following requirements:

1 Foundations must be designed and constructed as required by
SEI/ASCE 24, Flood Resistant Design and Construction.

1 In flood areas subject to high velocity wave action, structural
fill, slabs-on-ground, and foundation walls are prohibited.

1 The lowest floor of the structure must be elevated to or above
the design flood elevation.

1 Manufactured homes must be installed using methods that
minimize flood damage and shall be securely anchored to a
foundation (meeting the requirements of SEI/ASCE 24). These
requirements are in addition to the manufacturer’s
specifications and state and local anchoring requirements for
resistance to wind.

1 Where temporary structures are proposed, the permitting
authority must consider flood warning time as well as the
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location of the structure in relation to any floodways, alluvial

fan areas, or high velocity wave action areas before granting a
permit.

NFPA 5000 also dictates that the resource ASCE-7, Minimum Design
Loads for Buildings and Other Structures, is to be used to determine the
design loads associated with wind, seismic, snow, and ice events. The

code states that all buildings and other structures shall be designed to resist
these design loads.
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Chapter 4:
Site and Development
Options

Site evaluation is a critical step in the decision-making process of
installing a manufactured home. If done properly, site evaluation can
substantially minimize the likelihood of a home being damaged by
flooding and other natural hazards. A complete and detailed understanding
of the advantages and disadvantages of potential sites for manufactured
home installation helps lead to informed decisions; not all sites are suitable
for development.

Siting and development decisions are sometimes made without proper
consideration of a property’s vulnerability to flooding and other hazards.
An accurate assessment of the property’s hazard vulnerability should be
made prior to siting and development, but ideally before a piece of
property is purchased, especially if development is the only intended use
for it. By conducting such an assessment, a property owner or developer
will help to prevent some of the following types of damage, losses, and
associated problems:

Injuries and loss of life

Damage or loss to buildings
Damage to attendant infrastructure
I The need for emergency evacuation

= —a —a

A thorough evaluation of property for development purposes is completed
through a five-step process:

1. Compile lot/parcel information for one or more candidate properties,
and, for each property, follow steps 2 through 5 below.

2. Review information for basic siting and development to determine if
local, regional, state, and Federal regulatory requirements allow the
development and installation of a manufactured home.

3. Conduct a hazards analysis and risk assessment.

4. Determine whether the hazards can be mitigated through siting,
design, or construction and whether the residual risks to the site and
the building are acceptable.

5. Proceed either with the purchase or development of a property, or
reject the candidate properties, and find and evaluate other properties.

5-1



During the data/information collection process, a variety of information is
gathered that relates to basic siting as well as to the hazard analysis portion
of the process. After collecting basic information about the property (e.g.,
the lot size, zoning and land use requirements, and utility and
infrastructure availability), the potential property owner or developer can
determine if these property characteristics lend themselves to
development. If it is determined that development is feasible, the potential
property owner would then conduct steps 3 and 4 of the process to assess
the property’s hazard vulnerability.

Taking the results of the data/information review into consideration, a
determination about development of the property becomes the last step in
the siting evaluation process. Is the property suitable for development and
for the installation of a manufactured home? If the basic siting review
shows that the property is developable, and a hazard analysis and risk
assessment also indicates development may be feasible, then the proposed
construction must be designed and constructed to adequately resist the
hazard threat. If the proposed site will allow for all of the requirements, the
site can be considered suitable for manufactured home installation. These
steps are basic to siting so that a manufactured home on the site meets all
local, regional, state, and Federal requirements, including hazard-resistant
construction requirements.

4.1 Compiling Site Information

After a site for possible purchase and/or development has been identified,
basic information about the site is collected for a development analysis. It
is vital that all pertinent information is collected in order to complete a
thorough analysis.

Community building permitting or planning and zoning offices are often
helpful in steering potential property buyers toward information they need
to evaluate a property. This is true of individuals looking at isolated lots or
lots within existing subdivisions, as well as developers and planners
interested in manufactured home subdivision development. A checklist of
information to be collected is provided in Table 4-1. Not all of this
information will be available for all sites and properties.

Although much of the information listed in Table 4-1 will need to be
obtained locally, state and Federal Government resources can also be
useful. Table 4-2 presents a listing of the most likely resource (i.e., local,
state, or Federal Government) for obtaining specific information.




Table 4-1. Information Checklist

PROPERTY LOCATION
1 Municipal, township, county, or other local jurisdiction { Flood-prone area designation

I  Street Address 1  Seismic hazard area designation

1 Parcel designation (e.g., tax map ID) 1 High wind area designation

I  Subdivision information 9 Other hazards areas

1  Special zoning or land use districts I  Natural resource protection area designation

1  Total acreage i Acreage outside of designated floodplain area or other
i Property shape hazard-prone area

1 Property elevations and topography 1 Acreage landward/outside of natural, physical, or

I Location relative to adjacent properties; configuration regulatory construction or development limits (i.e.,

of adjacent properties usable acreage)
LEGAL AND REGULATORY INFORMATION

1 Land use designation at property and adjacent 1 Regulatory front, back, and side setbacks
properties 1 Local/state permitting procedures and requirements
1 Zoning classification and resulting restrictions on use 1 Local/state regulations regarding use, construction, and
{1 Building code and local amendments repair of erosion control measures
I Flood hazard area: elevation and construction 1 Riparian rights
requirements 1 Local/state restrictions on cumulative repairs or
1  Erosion hazard area: construction setback and improvements
regulations 1 Conditions or other requirements attached to building
{1  Natural resource protection area: siting, construction, or zoning permits
or use restrictions {1 Subdivision plat covenants and other restrictions
1 Easements and rights-of-way on property (including imposed by developers and homeowners’ associations
beach access locations for nearby properties or the i Hazard disclosure requirements for property transfer,
general public) including geologic hazard reports

I  Local/state siting and construction regulations
PHYSICAL AND NATURAL CHARACTERISTICS

1 Soils, geology, and vegetation — site and region i  Proximity to inlets and navigation structures
i Site drainage — surface water and groundwater i Previous or planned community/regional beach/dune
1 Storm, erosion, and hazard history of property restoration projects (coastal)
1  Development/potential flood debris upstream and 1 Relative sea-level/water-level changes — land
adjacent to property subsidence or uplift (coastal)
1 Erosion control structure on site: type, age, condition, 1 Wind missile hazards — telephone poles, trees
and histo
I  Access road(s) 1 Sewer or septic
1 Emergency evacuation route(s) 1 Limitations imposed by utility, infrastructure locations
1 Electric, gas, water, telephone, and other utilities — on- on property use

site or off-site lines and hookup
FINANCIAL CONSIDERATIONS

1 Intended use: owner-occupied or rental property 1  Special assessments for community/association

I Real estate taxes projects (e.g., private roads and facilities)

1  Development impact fees I Maintenance and repair of private erosion control

1 Permit fees structures

1 Hazard insurance: availability, premiums, deductibles, ~ { Increased building maintenance and repairs in areas
and exclusions subject to high winds or wind-driven rain

1 Property management fees {1 Building damage costs (insured and uninsured) from

previous storms, floods, and other hazard events
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Table 4-2. Local, Regional, and State Responsibilities

Local Regional State

* Building Permitting * Deeds and Property Records  * Building Codes and Standards

* Deeds and Property Records ~ * Emergency Management * Coastal Zone Management

* Emergency Management * Environmental Protection * Emergency Management

 Environmental Protection * Geographic Information * Floodplain Management
Systems

* Floodplain Management * Health * Geologic Survey

* Municipal Engineering * Planning and Zoning * Natural Resource Management

* Planning and Zoning * Post-storm Damage * Post-storm Damage
Assessments Assessments

* Soil and Geology * Soil and Geology

* Subdivision Review * Subdivision Review

» Tax Assessor » Tax Assessor

« Utilities « Utilities

4.2 Basic Siting Review

After collecting pertinent site information, a thorough review of the
information is necessary to ensure that development of the site is feasible.
Particularly, requirements per the building codes and planning and zoning
codes should be checked early in the evaluation process to ensure that
development of the property with installation of a manufactured home is
possible for the given property. After a basic siting review has been
performed, a hazards analysis and risk assessment should be conducted.

4.3 Hazards Analysis and Risk Assessment

A hazard analysis and risk assessment is performed by determining what
types of hazards exist for a particular area or site, and then evaluating the
risk level for that site. It is important to consider flooding in this analysis
as well as other hazards such as dam failure, land subsidence, seismic
hazards, and severe wind.

For community wide assessments, there are several FEMA tools available
for use to conduct a Hazards Analysis and Risk Assessment, including the
FEMA software Hazards U.S. — Multi-Hazard (HAZUS-MH) and
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Mitigation Planning How-to Guides (FEMA 386). Under the Disaster
Mitigation Act of 2000 (DMA 2000) communities are required to
complete hazard mitigation plans, which include a hazard identification
and risk assessment section, should they wish to remain eligible for post-
disaster mitigation funding. As a result, many regional and local
governments have already used tools like HAZUS-MH and the How-to
Guides to conduct their own risk assessments, which may be available for
review.

HAZUS-MH runs on an ArcGIS platform and allows users to determine a
variety of risk information, including an area’s vulnerability to flooding,
seismic events, and hurricane winds. The Planning How-to Guides
provide a step by step process for conducting a hazard identification and
risk assessment and provide links to important sources for information,
including nationwide vulnerability mapping.

4.3.1Flooding

Table 4-3 provides a list of the types of hazards that can result from by
flooding and the flood sources or types of flood-prone areas where they
are generally of concern. In addition, some non-flood related hazards are
presented in Table 4-3.

Table 4-3. Flood Hazards

Flood Hazard Associated Flood Hazard Areas or Property
Characteristics

Long duration Large water bodies
flooding 1 rivers
1 oceans
1 bays
Water bodies with slow drainage
1 lakes
1 ponds

Inadequate Flat or poorly graded land

storm drainage Land located directly adjacent to a flood source

Impact forces Coastal areas subject to wave action flooding
Riverine flooding areas subject to high velocity
flooding

High velocity Coastal areas subject to wave action

flows
Steeply-sloped riverine flooding areas or areas

otherwise subject to high velocity flood flows




Erosion Coastal areas subject to wave action

Steeply-sloped riverine areas with high velocity flood
flows or areas otherwise subject to high velocity flood
flows

Sediment Coastal overwash areas
deposition

Movable stream | Dynamic river systems
beds

Flood depth Areas adjacent to the flood source
Areas with poor capacity for drainage

Two of the best sources to research a property’s susceptibility to flooding
are the community’s Flood Insurance Rate Map and Flood Insurance
Study. A FIRM is a map developed by the NFIP for a particular
community that must be reviewed and then accepted by the community.
Once accepted, it becomes the official regulatory tool used to determine
flood-prone areas where floodplain development regulations apply. The
FIRM shows the extent of the 1 percent annual chance flood, and might
also include flooding corresponding to the 0.2 percent annual chance flood
(also known as the 500-year flood). For areas where detailed studies have
been performed, FIRMs will also show BFEs along streams and may
provide delineations of floodways.

A FIS summarizes the methods used to develop the hydrologic and
hydraulic studies, which together determine the extent of the 1 percent
annual chance floodplain. The FIS also presents a summary of results of
the study, including information about floodwater surface elevations and
velocities for detailed study areas.

The FIRM is used in conjunction with the FIS to determine the flood risk
for a given area or piece of property. If the property is located in the base
floodplain where a detailed study has been performed, the FIRM and FIS
will provide the following valuable information: [WILL INSERT
SCREEN SHOTS OF FIRM, FIS PROFILES, AND TABLES]

1 The elevation of a base flood at a site as well as elevations for the
10-, 50- and 500-year floods

I The average velocity of floodwaters within the floodway for a
base flood (where a floodway study was performed)

| Areas of coastal wave action flooding
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f  Riverine flooding areas
I Areas susceptible to ponding
I Areas susceptible to sheet flow or alluvial fan flooding

I Areas protected by U.S. Army Corps of Engineers (USACE)
approved levees

In addition, information about an area’s susceptibility to flooding can often
be gathered from community officials and past storm event records and
reports. Such reports usually provide information about what types of
damage were inflicted on structures. For coastal areas, there may be
information about beach and shoreline erosion after a major storm event.

A field assessment for a particular site is a way to collect information for a
hazard analysis. Information gathered during a field visit (ideally
conducted by a geologist or an engineer) can help to assess what type of
impact such forces can have on a structure built on a site. This is
determined by assessing what type of structures and potential debris are
located upstream and adjacent to the property that have the potential to
impact the structure during a flood event. A field assessment can also be
conducted to estimate the erosion potential for a site by investigating
existing land slopes on the site as well as vegetation cover. Finally, the
site’s grading/topography should be evaluated. As part of the assessment,
it should be determined whether or not the site will drain in a reasonable
amount of time in order to prevent long duration flooding. This issue is
generally only relevant for smaller storm events or more localized flooding
for which floodwaters have somewhere to drain.

4.3.2 Accessibility

Not only should the flood susceptibility of the actual site for the
manufactured home be determined, but the flood susceptibility of the
access path to and from the site should also be assessed. Inhabitants of
structures in flood-prone areas should always be ready to evacuate an area
should a flood warning be issued by the local or state government and
should not wait for flood conditions to begin before evacuating the area.
In fact, drowning in vehicles is the number one cause of flood deaths. A
car can float in less than 2 feet of moving water and it can be swept
downstream into deeper waters. Victims of floods often put themselves in
perilous situations by mistakenly thinking that a washed-out roadway or
bridge is still open. Therefore, accessibility to manufactured housing
during flood events needs to be considered during the siting process.
Potential property buyers or property owners should assess possible
evacuation routes from the property and determine if they are above the
anticipated flood levels.
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Actual damage to roadways during flood events, as well as high-wind,
seismic, and land subsidence events, can leave roads impassable for
several days or even for weeks after a major disaster. Even roadways that
are located outside of, but adjacent to flood-prone areas can be affected by
flood events because flood flows can undermine roadways by causing
severe erosion along stream banks.

Similarly, accessibility to potential sites after major wind and seismic
events should be considered. If immediate accessibility is needed to and
from a site located in an area prone to damage from a wind or seismic
event, the potential buyer should seriously consider whether or not to
develop the site. After wind and seismic events, roadways can be blocked
by debris and remain unusable for several days while cleanup efforts are

underway.

4.4 Other Hazards

In addition to flooding, there are a variety of other hazards that should be
considered during the siting process. Table 4-4 presents some of these
hazards for consideration and their associated hazard-prone areas.

Table 4-4. Hazard-prone Areas

Hazards Associated Hazard Source for
Areas Determination
Dam failure Dam failure inundation | Dam failure inundation

areas located

maps usually created at

downstream of dam the state, regional or
structures local level
Land subsidence Steeply sloped land USGS Landslide
National Map
Seismic Areas along fault lines | USGS Seismic Maps
Building Codes
debris Coastal areas Wind Zone Maps (as
found in FEMA 320)
Tornado-prone areas
Building Codes

Sources to use to determine an area’s susceptibility to dam failure, land
subsidence, seismic events, or severe winds are also provided in the table.
Additionally, historical storm or hazard event records are also good
resources for determining risk vulnerability.
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Dam failure inundation maps provide the best tool for determining the risk
from a dam failure event and are usually available at the state or local
level. Every state has a Dam Safety Officer responsible for coordinating
the state’s Dam Safety Program. State-specific information about state
dam safety regulations is available at the Association of State Dam Safety
Official’s web site - www.damsafety.org.

To avoid damage that can be caused in areas subject to land subsidence,
structures should be sited away from steep slopes and areas where land
subsidence has been known to occur in the past.

Generally, coastal areas are susceptible to high winds from storm and
hurricane events. Areas of seismic activity are well documented and local
government officials are usually aware of the seismic threat for a particular
area. A good reference to determine the susceptibility of a property to
wind and seismic hazards is the ASCE-7 Minimum Design Loads for
Buildings and Other Structures document. ASCE-7 provides maps that
show the risk of wind and seismic activity for the entire United States and
details design considerations for areas based on the risk posed by these
hazards.

Wind contour line maps show the nominal design 3-second gust wind
speeds, which are important design considerations, but also show relative
to one and other the areas subject to the greatest threat of wind damage.
Similarly, seismic risk is mapped as the maximum considered ground
motion (for 0.2 second and 1.0 second spectral response accelerations) for
a given geographic area. Susceptibility to seismic damage is also
dependent on the site’s soil type.

For properties sited in high-wind hazard areas, it is important to consider
what type of physical features on the property could pose a serious threat
to a structure. Questions like what is the design wind speed? Can
manufactured homes withstand this wind speed (i.e., what is the maximum
wind speed that they can withstand?)? What types of measures are needed
to make it possible? Consideration of attendant utilities and infrastructure
during a windstorm is also important. During wind events, large structures
or items such as trees and telephone poles can be damaged and either
collapse or become separated from their anchoring to the ground so that
they become sizable pieces of debris. Buildings should generally be sited
away from or in a manner that provides protection from such items
because debris can be sent airborne and act as missiles during a wind
event.

For seismic events, the manufactured home should be designed to
withstand the forces expected from a design seismic event for the region.
In addition, large items such as trees and telephone poles can be damaged
by a seismic event and possibly collapse, impacting nearby structures.
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4.5 Mitigating the Hazards

Although the best way to avoid damage to a manufactured home is to site
the home away from areas susceptible to hazards, if it is sited in or near a
hazard-prone area, two aspects should be considered during the siting
process:

I Placement options
I Construction techniques for mitigation

4.5.1 Placement Options

One way to develop a flood-prone property without exposing buildings
and attendant infrastructure to flood damages is to site the building beyond
the limits of the floodplain. Of course, this is only an option if a portion of
the property suitable for development is actually located outside of the
floodplain. This portion of the property will have higher ground elevations
and will thus be better protected from floodwaters. For properties located
entirely within the flood-prone area, this method is not an option.

Another option for siting in flood-prone areas is to determine if there are
portions of the property that, while susceptible to flooding, are not exposed
to some of the more destructive characteristics of flooding like long
duration flooding, high flood levels, and higher velocity flows.

Generally, within a flood area, the further a building is sited from the flood
source, the less likely it is to experience high velocity flows. Within
riverine flooding areas, the highest velocity flows are usually recorded
within and near the floodway. In areas vulnerable to coastal flooding,
wave action and/or storm surge can cause floodwaters to be particularly
destructive. These types of forces are the strongest in FEMA high hazard
coastal zones labeled as V zones on FIRMs.

Similarly, flood levels usually decrease as the distance from the flood
source increases. Setbacks from the flood source help to keep structures
out of areas most susceptible to high velocity and high depth flooding.
Damage to structures is directly related to the depth of floodwaters to
which they are exposed; a well-documented relationship between flood
depths and flood damage is used to estimate damages to structures for
given flood events. FEMA Depth Damage Functions were developed by
the Federal Insurance Administration (FIA) and are based on data from
several million flood damage claims. The functions correlate dollar value
of damage expected to given depths of flooding. These functions vary
based on the type and use of the structure.

Additionally, higher floodwaters make access to and from structures
difficult both during and after a flood event and greatly increase the safety
hazards of flooding. For this reason, development in the floodplain is
strongly discouraged within areas of higher depth flooding (greater than 2-
3 feet).
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Long duration flooding is generally dependent on the flood source and the
type of flood event (e.g., hurricane, snow melt event). Areas most prone to
long duration flooding are those located along larger water bodies
(including larger rivers and seas, oceans and bays), and areas exposed to
storms with long duration precipitation (e.g., hurricanes and northeasters).

INCLUDE PICTURES OF PAST FLOODING — LONG DURATION
EVENTS - SUSQUEHANNA DURING AGNES?

Figure 4-1 shows a floodplain/floodway schematic. The floodway is
generally the area where floodwaters are deepest and have the fastest flow
rate. Development in the floodway is discouraged through floodplain
management regulations and, in some communities, it is prohibited. Under
minimum NFIP regulations, in order to place a new structure within the
floodway, a floodplain development permit applicant must show that the
development will not result in any increase to the 1 percent annual chance
flood elevation. Because this type of development almost always results in
a water surface elevation increase, development in the floodway is
discouraged by most communities and, in some cases, it is prohibited.

FLOODWAY SCHEMATIC

“100-YEAR"” FLOODPLAIN

Flood i o Floodway w1 Flood .|

Fringe e g “1" Fringe ~

Encroachment Encroachment |
| |

|
| Surcharge® |

Base Flood Elevation /
When Confined
Within Floodway %
Stream
Channel

*SURCHARGE NOT TO EXCEED 1.0 FOOT,
LESSER AMOUNT IF SPECIFIED BY STATE

Figure 4-1. Floodway schematic.

4.5.2 Design and Construction Techniques

Chapter 8 of this manual provides methods for design and construction of
manufactured housing and its installation in flood-prone areas to mitigate

against flood hazards as well as hazards associated with wind and seismic
events. A thorough review of these measures and their applicability and
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feasibility is another consideration in the evaluation of site alternatives. A
site located in the Special Flood Hazard Area is deemed not suitable for
development if mitigation methods cannot be implemented at the site.
Ideally, all development would occur outside of the SFHA; however, all
construction, including the installation of manufactured homes, in the
SFHA, must be built and installed to resist damage from flooding. Some
questions for consideration in determining if design and construction
techniques to prevent flood damage are feasible for a particular site follow:

f Can a manufactured home be installed to an adequate level above
the base flood level through the use of fill and/or foundation
design? How high above grade is the base flood level?

 Can the manufactured home’s foundation be designed and
constructed (within budget) to withstand the expected design
velocity flows? If fill is planned for use at the site, will it withstand
forces from velocity flows?

f Can adequate storm drainage be designed?

f Can a foundation be designed and constructed (within budget) that
will be able to resist long duration floodwaters if they are an issue
at the site?

4.6 Conclusions

There are several issues to consider in analyzing a site for manufactured
home installation including community regulations, physical and natural
characteristics of the property, availability of utility connections, financial
considerations, and the site’s vulnerability to natural hazards. Although
there are sometimes options for dealing with obstacles and problems
pertaining to the property, including mitigation measures to prevent
damages from natural hazards, there will be some properties that simply
do not provide viable options for manufactured home installation. A
property could be unsuitable for several reasons, including:

1 Zoning regulations.

1 Excessive costs are associated with installing the home to meet
local and state regulations, including floodplain development
regulations.

1 Flooding at the site is likely to be high velocity and/or over 3 feet
in depth.

1 Other natural hazards such as erosion or high winds pose a
significant threat to the site.
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Chapter 5:

Natural Hazards -
Design Considerations

Many areas in the United States are vulnerable to more than one type of
natural hazard. For example, some coastal areas can be subjected to severe
flooding and wind events simultaneously. Manufactured homes located in
floodplains should not only be designed to withstand flood loads, but wind
and earthquake (if appropriate) loading also have to be considered. Wind
and earthquake loads on a structure will probably increase when the
structure is elevated to mitigate flood damage. This chapter describes all
the natural hazards (flood, wind, and earthquake) that must be considered
when making decisions about siting and selecting a foundation system for
a manufactured home. Additional guidance on determining flood hazards
is provided as Appendix C.

5.1 Flood Forces From Standing or Slowly
Moving Floodwater

5.1.1 Frequency and Duration

Frequency of flooding is the rate of occurrence of floods at a particular
location. It is a primary consideration in selecting the installation site. This
is the probability, expressed as a percentage, that a flood of a specific size
on a specific stream will be equaled or exceeded in any year. For example,
the flood that has a 1-percent probability (1 in 100) of being equaled or
exceeded in any year is referred to as the 100-year flood. This term is
simply a convenient way to express probability.

These frequency terms indicate relative frequencies and sizes for
comparing flood events. A 100-year flood is expected to occur less often
than a 50-year flood and more often than a 500-year flood. At the same
point along the same flooding source, such as a river, ocean, or bay, a 100-
year flood will have a higher flood elevation than a 50-year flood and a
lower flood elevation than a 500-year flood. The 100-year flood is
particularly important for homeowners because it is the basis of NFIP
flood insurance rates and regulatory floodplain management requirements.

It is important to note that a 100-year flood is a probability term and does
not mean that the flood will happen exactly once every 100 years. Nor
does it imply that once a 100-year flood occurs, there is little chance of
another 100-year flood occurring in the near future. To the contrary,
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changes in climatic conditions, such as those caused by El Nino, often
result in a cluster of floods that occur over relatively short times at the
same location.

Repeated occurrence of flooding over time, even when a single event does
not result in the total loss of a manufactured home, can produce a
cumulative wear-and-tear effect on a typical installation. Flood frequency
data are useful in the design of foundation and elevating systems in that
they comprise an essential element in formulating assumptions as to how
often these systems will be exposed to flood forces.

Information about the 100-year flood (also called the base flood) can be
found in the FIS and the FIRM, including the flood elevation and the
extent of flooding. In areas where detailed studies have been performed,
flood elevation information may also be available for the more frequent
10- and 50-year floods as well as the less frequently occurring 500-year
flood.

For historical flood events, flood frequency estimations can sometimes be
found in the FIS in the Principal Flood Problems section. Documentation
of past flood events that may include estimated frequencies are sometimes
available from other Federal sources as well as state and local agencies. A
list of such sources and agencies is presented in Table 5-1.

Table 5-1. Sources for Information about Past Flood Events

Other Federal Sources State Agencies Local or Regional Agencies
USACE Floodplain Information Departments of Environmental Flood Control Districts
Reports Conservation/Protection
USGS Water Resources Departments of Floodplain Levee Improvement Districts
Investigations Management
Natural Resources Conservation Departments of Natural Resources Local Planning Commissions
Service (NRCS) Watershed Studies
Federal Highway Administration Departments of Transportation Local Public Works Departments
(FHA) Floodplain Studies
Tennessee Valley Authority (TVA) | Departments of Water Resources Municipal Utility Districts
Floodplain Studies

Geologic Surveys River Basin Commissions

Water Control Boards

The duration of a flood is the amount of time from inundation of an area to
the recession of floodwaters. Duration influences how long the
manufactured home and its foundation will be subjected to pressures and
forces exerted by floodwater, the strength of soils and building materials,
the degree of floodwater seepage, and the length of time that a structure
may be inaccessible. For identical flood depths and velocities, long
duration flooding is usually much more destructive that short duration
flooding.
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An important design consideration related to duration is that, even if the
manufactured homes are not damaged, people can still be out of their
homes for an extended period of time if there is long duration flooding. It
is one thing to have water in the park or covering the site for a day or so
every 10 years. It is quite another to have the park or site under water for 2
weeks at a time.

Rate of rise is a measure of how rapidly water depths increase during
flooding. A slow rise of floodwaters will allow seepage of water into a
manufactured home, thereby counteracting uplift forces. When water rises
rapidly, the balance between seepage and the uplift forces will not occur in
time. This will result in buoyancy or failure of the manufactured home
floor.

Water that rises more rapidly, such as areas of steep terrain, will recede
more rapidly and water that rises more slowly, such as gently sloping
floodplains, will recede more slowly. The rate of rise and fall also affects
how much warning there will be of an impending flood. For example,
homeowners in the floodplains of large rivers like the Mississippi may
know days in advance that flooding is occurring upstream and will
eventually reach their homes. But in the floodplains of streams with high
rates of rise, the occupants may have only a few hours’ notice of an
approaching flood or perhaps none at all. This is important in planning for
emergency evacuation and in determining the feasibility of emergency loss
mitigation procedures.

Although surrounding terrain is a good indicator, flooding duration for
particular areas is best determined from historical data and accounts of
past flood events. This information might be available locally from
accounts given by homeowners and local emergency management staff, or
it may be documented in the FIS or local, state, or Federal studies. See
Table 5-1 for a list of potential sources of information.

5.1.2 Flood Elevation and Depth

The base flood elevation is the elevation of the flooding, including wave
height, having a 1 percent chance of being equaled or exceeded in any
given year. The probability of 1 percent chance is the same as the 100-year
flood. The elevation of the flooding is the height of the floodwater above
or below an established reference datum. Ground elevation is the height of
the ground surface above or below an established reference datum. The
standard datums used by most Federal agencies and many state and local
agencies are the National Geodetic Vertical Datum (NGVD) of 1929, and
the North American Vertical Datum (NAVD) of 1988; however, other
datums are in use. Ground elevations are established by surveys; flood
elevations are calculated for a particular flood event.

BFE:s associated with particular flood events can be found on Flood
Insurance Rate Map panels. Figure 5-1 shows an example of a FIRM. If
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the manufactured home is to be installed at point 1 (red box), the home is
located in an AE flood zone and has a BFE of 9 feet.

Base Flood Elevation Flood Insurance Zone

Portion of
FIRM Panel

Figure 5-1. Example of a FIRM.

Flood depth is the difference between the water surface elevation at the
time of flooding and the normal grade elevation of the flooded area. For
example, if the BFE and the ground elevation are based on the same
datum, the flood depth at any point is equal to the flood elevation minus
the ground elevation at that point (see Figure 5-2). Flood depth is a very
important consideration when elevating a manufactured home.

As stated in Chapter 3, for existing manufactured home parks, the NFIP
requires the lowest floor to be elevated to or above the BFE, or to be
supported by foundation elements that are no less than 36 inches in height
above grade (also referred to as the “3-foot rule”). For V-Zones, the
bottom of the lowest horizontal structural member is considered the lowest
floor of a manufactured home. In conventional manufactured home
construction, the bottom of the lowest structural member of the lowest
floor is the same as the bottom of the chassis (Figure 5-2).

Some communities may adopt more stringent requirements calling for
an additional elevation requirement some height above the BFE; this
additional height, called freeboard, added to the BFE is the design

Design flood elevation
(DFE). The elevation to

which development in the
regulatory floodplain is
built. The minimum
requirement for this
elevation in NFIP
communities is the 100-year
flood water surface
elevation (BFE). In areas
where a higher degree of
protection is promoted or
required, a freeboard is
added; in this case the DFE
is some height (1, 2, or more
feet) higher than the BFE.
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flood elevation. Freeboard provides a margin of safety above the
estimated 100-year flood and against extraordinary or unknown risks.
As in all natural hazard events, the design event can only be predicted
in probabilistic terms and some uncertainties remain in any

analysis. Freeboard is intended to allow for those uncertainties.

Adopting more stringent flood requirements makes a community less
vulnerable to flooding and can make the community eligible for lower
flood insurance rates. Check with your local floodplain manager, building
inspector, or zoning office for any freeboard requirements adopted by your
community.

In areas labeled as approximate 100-year flood zones (A and V) where no
BFE has been determined, an acceptable level of protection is defined by
the local ordinance. However, communities are required to obtain, review,
and reasonably utilize BFE and floodway data from a Federal, state, or
other source that has developed such data.

If no such data exist, for development of 5 acres or 50 lots (whichever is
the lesser), the developer must perform a detailed hydraulic study to
determine the BFE. For other sites and smaller developments, the
community is encouraged to conduct a detailed study or have the applicant
conduct one; however, it is not required.

NFIP guidance found in FEMA'’s publication, The Zone A Manual:
Managing Floodplain Development in Approximate Zone A Areas
suggests other methods for determining an appropriate DFE. These
methods cannot be used to determine the BFE for an elevation certificate
or insurance rating, but are meant for floodplain management purposes
only. Th